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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND BLUE LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fully ensure the drive 
stability of an element in an organic electroluminescent 
element and to provide the element with high color purity. 
SOLUTION: This organic electroluminescent element has a 
luminescent layer clamped between an anode and a cathode, 
on a substrate, and a hole blocking layer on the cathode side 
interface of the luminescent layer. The hole blocking layer 
contains a compound expressed by a general formula (I). In 
the formula (I), a carbozolyl group and a phenylene group may 
have an arbitrary substituent, and Z shows a divalent linkage 
group. 
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: ; ',' ' :: ;.36>" ,: '. f: ; ; ; '•: ; ;•' 

U ©fc.*(CjE?LPRJl:Jg 6 ©^ ^Wbtfx A- 
»4s ?§3fcJl 5.©^ ^Ati&^y's 0 t> 0 . leVJJl 

[0 0 8 5] #3SW^tt:EmJfcJ8'6©*mi UT, 1W 

E-jftSt: ( i ) x-$t£tiZik&®*m^Z#, rttb© 
flHM*tt5E?L1Ut*8 «f»c; 1 atr*arC»V^T t J: 
< . *fc4MIK:*£:cr 2«£ll±«rja^UT-ffl>^Tl» J; 
v\ jETLIKltJIM:: ttBHbC (D -C^^Hsfls-fr* 
oft-cMitis: t^M* lv^K WlB-jfta; (i) 

■^oMlE-fe^; ( i ) -rs^nsib-S-fero-^WS;* 5 5 0 
It%tt±t?*)5iiW*U< , 8 0S*%J^JiT?fe 
5ri:.*5J;t5»*L< . jMtttfc-jftst (1) -C^^n 

[ p p s 6 ] je?lri±^ 6 pm&ti.. 'mm. o. 3~ioo n 

L.< li0. 5~50nn)t?te.5 o 
[0 0 8 7] ]E.TLPllhJg6 't, jETLttfif 4 t IHItco^ffi 

[0 0:8:8] ^fil8li, jE7l,B§jhe-6i^UTI63tJ8 : 5 

■flT«T»*«««, bb^JcXm^A^fTft'SI-te, tt»B3 

$ = ^ A - y ^ ^7 A-g-«««)ffiti:*B8Sk«-&ttS^jit 

[oo89]ii8 <omm*m%> 2 1 

[0090] ffift*n«k&A^&AStt < S«:ftil'4-$ I 

tfjv. z<D±\'tshi^ it^mmm<±m^ni.x^ 

[0 0 9 1] *^©»'*»*Sr*fcteK0±**5rtSr 
BftkLX. 0 2»c:^i-j!P<, jEMHJtH6i:»a8©- 
Wlc«^-<iii£S7*sS:W5it^^e ) ^5„ m^«J3l 

ji 7 mi?sr-^xe>ii:fcmiiFfl^*5^T[tiS8 

ifci»«-Cf«fc^«J:'D»J«*'ix6.'. 

[0 0 9 2] tot, m^mj^® 7 icfflv\fen6-«-=F-m 

5. 
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[0 0 9 3]: ZiOXtt&W&Mltlftftk LXm 8 
• ft (#^BS59-1943?3^#) \* lO^t" Ko^^yi ; 

VvSivWXXv. (*B4#ttjg 5,645,948^) , 
* y Wfc** (#P¥6 -207l69»^«l) \ 7xfy h 
ci ]) >K^(* '(#BB¥5~331459#^«) , 2-t-^f-> 
-9, 10-N, N' -v? 5/7 y 7 V h 9 # J -5 V. nl* 

[0 0 9 4] <DKJ?f±, i§ft\ 5-200™, 

U<ttlO— 100 nmT^fo5o 
[0 0 9 5] 4?ft$J|.7 II, E7UtiSJt4 i m*K: L 

[0 0 9 6] *fc, E?LttA9»*fe$.5>fc|6|±**, 
X\ -B ; ETMiSB 4-2: jfHi 2 fc 

77§3 a-t "s zt ifffrtix^Zo mm>*- 

-t b , ■ »^*3 <t 7 * a* * ^ r t mm if 

iotfC£A±rt*#*Li\i *b(c, ^ :Wfc>K7 L >'S/* 
/l^^6<^2^e>coIE:fl^^ ETL^tt 

[0 0 9 7] loi^fc^i:, ■ Ctl*-C-«C«7>oi/ 
r-y^co;^^- Wt:^ (^^0863-295695^- 
* ^K!i7^!Jy (AppL 'Phys. Lett., 64^ s 124 
5K, 1994*f) , tfV?-X7'x-ls (Optical Materials, 9 

125M, 1998^) •* 
-#>Jg (Synth. Met., 91#, 73M^ 1997#0 ^ >< 

«0&ftg*ffctt (J.>hys.. D, 29#, 2750JC. 1996¥) 

[0 0 9 8] mm.'< 7 7 7 S 3 jE?L*&2IB 4 t 

[0 0 9 9] J^±0«^br^^>b5^^7t7 T ^ 
3tf>flgJ¥lt, ffi»;''3^!l60nni,;"#*U<tt 5^50nra-C*> 

[o i o pi * b\ts ,mms k%km.5*tz&m*®% 



( 20 ) fffi200 3- 3'13 .7 1 / 

; ■ - 38 . ^ " 

m rtnnikmF' v m 8 f 2 , ii 2 ;.o«co^»^m cot 

SCO. 1-5™) SrWXi-SC t t; ^co^S:^±$ 
$^>i*fe-C$>S ■ .(Applv/Physv- Leti! V 70^, ; 152 
: : 19974 : ;. ^fel0^74586^^ ; IEEETraris. Elec. . 
: ; : . tron. /DeVices," 44% 1245^,; 1997^)'. 0 
; .'• [ 0 i;o 1] ; il HiijQMv tfei?^> 1« 

io m^mm^itm^^^zth^mxh^o mm 
- tc N ■ 2 *5£ o^m 3 ic^ LfcBina#gs^ t i^oeiai 

, (cait4CH^t.fe5 0 361^ Hi, E2*5j:t/ 

wffl^ffi3Si7>H Lt i>T fc X v \ 
[0 10 2] tiMMW, &-<Dm 

[0 10 3] **W©'^li#36ft*^-^±njf, 3E7L 

20 

[0.1 0 4]. 
[ 0 1 0.5 ] ^JS0iJl 

■efWtfc.- 

[o io6] #7 xmiRi j* ■ xxmim 

(I TO) SW^SRS: ISOnra^SUfctO (^7 
• y.^ttU ; ST-b'-A^Kfp ; .?/■- MSjnl5Q) Srffltt 

^)7t f y y/77^af tfii^yf ^^ffl^r 2 

tz 0 '<9-isM&l,tzl TOS» s T-fe hvlcJ:SS 

^SF^O.K^a^2X10- 6 Torr (^12. 7 X 10" 4 Pa) J&l 

. -"tt'/JIB) SriPSRLT, SS*i:7><10- 6 .Torr (m3X10 
50- - 4 Pa) i-; ^^kS0.14nm/#T^*^^^\ RfflOniD 



. . 1 • f $9; 

t o i:0 8j '• ■ }.v.> '," 



, 40 



N Cu N 




10 



[ 0 1 0 9] ±IB«firt^iBS^*Ufcii9^ 
/uytf^Atiti* WT^-T; 4,4'-tf* [N- 

(D/isytftoftMft, 245-260 < Co(5HT-afti Ufco ^>Sr 
B#a>X S&l. 3 X 10" • Torr (ftl. 7 X 10" 4 Pa) 
,1*0. 24nra/^T^j?60nni^jE?L^ii^.4 Lfc, 

[0 110]. : . ' 

[flS2 8] . - 




20 



[oiii] 3ias#,- «*Ji s tr; tiektf 
i-«ats;© h y7x^ur "<em-i) 

Ttfe^O^-^y ^St?gft (DYE-l) , £ *±'|BjE9FL|fcaJB 

rO^O/U^^^m^li^tl^t^TS^gSt:, 193—198 
twiteHt>fM» Lfc P : 3R»R*e6JKS«ttl. 1 x 10' 6 Torr 

(ttl.5X10" 4 Pa) , &&-l<Dm%&&&Q. 20nm/©>T\ 
«iP30nm(O»**5Sr»rilLfc Q afflti«»^*»T* 
m*£#«« (AC-1) Srffl^TftSUfc, (EM-1) . (« 

[0112] 

Hb2 9l ■' 



30 




40 



(EM-1) 



[01 13], 
NfcS'Ql, 




• - : • * (DYE-l) . 

[0 114] jE.?L!aJt»6;i.tTW*^»" 
. (H-6) ^^^riifiO. 12nm/#^10nraCO^I?T^^ L/c c 
35R#«F^)*^S'ttl. 1X10" fl Torr tffol. 5X 10" 4 Pa) Tfo 

ffc**(H-6)-®>f tyf^f V^t/HiS. 96eVT'feo 
fc. 

[0115] i(k^x\ iE^m±me(D±\^.m^w^m 

A1(C9 H 8 N0) 3 ^rrtm^UT^L 

ft<0^y #m«*1295.^305^cOiSH-CftiJ«l U 
KS««8.0 X10- 7 Torr OKjl. 1 X 10" 4 Pa) , 
0. ?'4nni/^."eaOTlt35nnii Lfc 0 , 
[0 116] 

' Hb3'i] 




50 



[0 117] ±flBOjE7L«l»»4\.»*JB5, jEJLHJk 

[oils] r.wT% m 1 ^mmi^x(Dm^^rt^tz 

*K— ^*^*\ 2'coi to^ h 7 ^ 7" i telES! i~ 
Lt*Mo»jji»kiill*fc Lr*«^.©Kffi*«2. 2 

X10: 6 Torr (»3. OX 10" 4 Pa) RTt-^6£^^L 

[0 1 19] -tO«',-Bffi8 : t LT,-.5fei", 7yft'Jf 
* A (LiF) y Srfflv>r\ 8&#j£«o. o 

4nm/S\ K^S4. lX.10" 8 Torr 0^5.5 X 10" 4 Pa) 
0":5liB©W»*«^ T 

/^^^ feiaaite* y v \c x 9 *di» l t , 

SK*il£6. 4 W$\ KSS9. OX 10; 6 Torr .Gftl. 2X 10 

_3 Pa) x~mmoo™<DT/\;*~vj*m*wMLx&m8 

.[ 0 1 2 0 ] JWJ:6«fcL^ 2raraX2hini XCO^ 



' te®gf^SQ,-25A/cra' T*DClgS(j : :L.fc't # ; : .*]^jW!*^60 : '• 

ffi£ WJ , 0.90;*8§£. F^.aj .£ tfco . . ; : 
, [ 0 l:2 lJ. |f(D.M^^ h^S^SftSii 473nm 

-eft!?. ©re-i);i»s.ot>6i'Bii*iifc. 
[ o 1 2.2 ] &mn io 

iSIB7«r*j«-LT^fis Al(C 9 HeN0) 3 O^^^h:^7 i V 

[0123] J*'*©***'** 'h/uoSsfcftJtH:. 514nm 
6»363WB«*»bfc;- ■ : ' , 20 

[0 1 2 4] Jt$fc0j|2 

.■T->U : : 5. 51eV) '^fflV^fc{te*J6«fij'l fc'W]«fc**£f|5' 
(0 12 5] fc^OJfc**'** hA-<D@:*:&;gte 473nm = 

[0126] 

Kb 3 2] 30 



( 22 > JfHl 2 0 0 3-3 1 3 71 

; ' . " v • - :.:]'■." •••K 2 /;.': . 

10 1 2 7)jtmM3 , 

v<W )V\fy^,v (^^v^jKx^V^vw 5.93eV) 
[ 0 12 8 r'jll^oa*^^^: hvU(0«^jSEft« 524nm 

[0 1 2 9] 
Kb33] 





[0 13 0] %%m2- 
Ml 4:'^*^*^*^*! Lit. ■ w<o*^©«*i»tt«r* 
[0.13 1 .l : : '*^60«3t^^^ bM<Dm*:fo&te 471nm 

[013 2] 
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[013 3]. •• -so' ww'oijwjEi sijjNtCfca?; **no*a*jMt 



(23). 



12 0 ,0. 3 rr 3 1.3 7 1' 
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[ 013 4 ] #oicv *38.ftfe*a^*JMS3tem?tt 
*r*ufc«a;wi»aH-c*s. ■• 



10 



44 



[(2.2 ] *«.W0'^*^*3t*^Ol^l©«l8©*J<O- 
:.IH 3 1 ^^^^%m%m^<o%^^m<o%\]<o 



jEfLHihJl. 



mi) 



[12] 




8 :(gS 




[123] 
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